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Specification 

1 . Title of the Design A Cyclonic Upright Vacuum Cleaner 

2. Claims 

1 A cyclonic upright vacuum cleaner comprising an external cyclone of a 
cylindrical shape with a bottom, and an internal cyclone of an inverted conical shape to 
be contained in the above external cyclone, and having a pass from a dust suction air 
stream inlet to the tangential direction of the top of the above external cyclone, a pass 
from the above external cyclone to the tangential direction of the top of the above 
internal cyclone, and a pass from the above intemal cyclone to a suction fan device, and 
the above cyclonic upright vacuum cleaner being characterized by that a cyclonic 
device therein has a structure (A) defined below. 

(A) A cyclonic device wherein two posts are arranged upright from a base of a 
vacuum cleaner having a dust suction air stream inlet and a suction fan device, and an 
intemal cyclone is arranged vertically and an external cyclone is held at the end, and 
fiirther a socket having air stream passes to both the cyclones is hingedly interconnected 
with the above base, and when the socket is upright, the external cyclone is engagedly 
inserted inbetween the socket and the base. 

2 A cyclonic upright vacuum cleaner as set forth in claim 1 , wherein two kinds 
of the above dust suction air stream inlet, a cleaner head arranged at the bottom of the 
base and a cleaner nozzle to be extended by a hose attached to the rear end of the base 
are arranged, and the above two are selectively switchable, and a pipe that slides freely 
in the above hose is arranged at the rear end of the above cleaner nozzles among these 
two, and the end of the above pipe may be inserted into the base, and while the suction 
inlet is switched to the cleaner head side, the above pipe is fixed upright and inserted 
into the base while being contained in the above hose, and at the moment, the ^©cket to 
which the external cyclone is held by a stopping clip arranged on the cleaner nozzle is 
held upright. 

3 A cyclonic upright vacuum cleaner as set forth in claim 1 or 2, wherein a 
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cylindrical dust container whose diameter is made smaller from the halfway thereof 
toward the top thereof is inserted into the above external cyclone so that the bottom 
thereof should be airtight to the bottom of the external cyclone, and when the external 
cyclone is engagedly inserted into the socket, the open bottom of the internal cyclone is 
inserted into the above dust container, and a sealing component made of a flexible 
material, on whose internal circumference plural ring-shaped upward walls are arranged 
so as to hold the lower portion of the internal cyclone at the above insertion, is arranged 
as means for keeping airtightness between both the cyclones. 

4 A cyclonic upright vacuum cleaner as set forth in claim 1 through 3, wherein a 
block wall is arranged concentrically inbetween the internal wall of the above socket 
and the external wall of the above internal cyclone, thereby space entangled by the 
above two, and the upper portion of the space is interconnected via an air stream pass to 
the top of the internal cyclone, while the lower end of the above block wall is converged 
toward the external wall of the internal cyclone, thereby the lower end of the space is 
closed, and many ventilation holes are made in the external, circumference of the above 
block wall. 

5 A cyclonic upright vacuum cleaner as set forth in claim 1 through 4, wherein a 
cylindrical dust container whose diameter is made smaller from the halfway thereof 
toward the top thereof is inserted into the above external cyclone so that the bottom 
thereof should be airtight to the bottom of the external cyclone, and when the external 
cyclone is engagedly inserted into the socket, the open bottom of the internal cyclone is 
inserted into the above dust container, and at the above insertion, a dust nonreturn 
component of a skirt shape expanding conically is inserted into the lower portion of the 
internal cyclone. 

3. Detailed Description of the Design 
[Field of the Design] 

The present design relates to improvements of an upright vacuum cleaner 
equipped with a cyclonic dust collecting mechanism. 
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[Prior Art] 

Conventionally, as prior art concerning to this kind of a vacuum cleaner, those 
disclosed in Patent Publications (Examined) No.62-50140 and No.62-50141 have been 
known to those skilled in the art. 

The above prior art has related to an upright vacuum cleaner including an 
external cyclone of a cylindrical shape with a bottom, and an internal cyclone of an 
inverted conical shape to be contained in the above external cyclone, and having a pass 
from a dust suction air stream inlet to the tangential direction of the top of the above 
external cyclone, a pass from the above external cyclone to the tangential direction of 
the top of the above internal cyclone, and a pass from the above internal cyclone to a 
suction fan device, and in the conventional art, coarse dust among dust entrained 
together with air is first separated and accumulated by the external cyclone of lower 
efficiency, thereafter remaining fine dust and particles are separated and accumulated by 
the internal cyclone of higher efficiency. 

The design under the present application provides improvements based on the 
prior art, and the purpose thereof is to solve possible problems in placing the prior art 
for production. 

[Problems to be Solved by the Design] 

In the present application, the technical interest is focused upon solving 
problems in the above prior art, especially problems with the cyclonic device thereof 

The problems are listed below. 

(a) Firstly, in the above prior art, no means for removing a cyclonic device has 
been disclosed. 

Nevertheless, in a cyclonic vacuum cleaner, dust is accumulated in a cyclone, 
accordingly a cyclone functions as a dust container, and for disposing collected dust, 
means for removing a cyclonic device has been indispensable, and the realization 
thereof has been desired. 

(b) Secondly, in the above prior art, a structure has been adopted wherein an 
internal cyclone is contained in an external cyclone, while dust collected by the external 
cyclone is accumulated directly in the external cyclone, but dust collected by the 
internal cyclone must be accumulated in a container that may be separated from the 
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internal cyclone, and for this point, realization of means for securely keeping 
airtightness between the container and the internal cyclone has been desired. 

(c) Thirdly, in the above prior art, since a structure has been adopted wherein 
an internal cyclone is contained in an external cyclone in concentric manner, an air 
stream pass from the external cyclone to the internal cyclone must be arranged in 
narrow space obtained by aperture between the two cyclones (in concrete, a pass of a 
flat pipe shape has been employed in the above prior art), and in the case where a filter 
is arranged in such narrow space, the cross sectional area of such an air stream pass 
being small will be clogged by sucked dust frequently, which has been another problem 
with the prior art. 

(d) Fourthly, in the above prior art, dust is accumulated on the bottom of the 
external cyclone, and in some air stream conditions or in some operating angles of a 
vacuum cleaner, dust will made back upward, which has been still another problem with 
the prior art. 

[Means to Solve the Problems] 

The purpose of the present application is to provide a vacuum cleaner that 
enables to solve the above respective problems seen with the prior art, wherein the main 
portion as a vacuum cleaner is used in common, and individual designs are devised to 
cope with the above problems, therefore, structures of these designs are described 
hereinafter. 

By the way, it is as mentioned above that all these designs are ones in a 
cyclonic upright vacuum cleaner comprising an external cyclone of a cylindrical shape 
with a bottom, and an internal cyclone of an inverted conical shape to be contained in 
the above external cyclone, and having a pass from a dust suction air stream inlet to the 
tangential direction of the top of the above external cyclone, a pass from the above 
external cyclone to the tangential direction of the top of the above internal cyclone, and 
a pass from the above internal cyclone to a suction fan device. 

[First Design] 

The first design is characterized by a structure of a cyclonic device wherein 
two posts are arranged upright from a base of a vacuum cleaner having an dust suction 
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air stream inlet and a suction fan device, and an internal cyclone is arranged vertically 
and an external cyclone is held at the end, and further a socket having air stream passes 
to both the cyclones is hingedly interconnected with the above base, and when the 
socket is upright, the external cyclone is engagedly inserted inbetween the socket and 
the base. 

[Second Design] 

The second design has the above first design in the main portion thereof, and is 
characterized by that further two kinds of the above dust suction air stream inlet, a 
cleaner head arranged at the bottom of the base and a cleaner nozzle to be extended by a 
hose attached to the rear end of the base, are arranged, and these two are selectively 
switchable, and a pipe that slides freely in the above hose is arranged at the rear end of 
the above cleaner nozzles among these two, and the end of the above pipe may be 
inserted into the base, and while the suction inlet is switched to the cleaner head side, 
the above pipe is fixed upright and inserted into the base while being contained in the 
above hose, and at the moment, the socket to which the external cyclone is held by a 
stopping clip arranged on the cleaner nozzle is held upright. 

[Third Design] 

The third design has the above first design in the main portion thereof, and is 
characterized by that further a cylindrical dust container whose diameter is made 
smaller from the halfway thereof toward the top thereof is inserted into the above 
external cyclone so that the bottom thereof should be airtight to the bottom of the 
external cyclone, and when the external cyclone is engagedly inserted into the socket, 
the open bottom of the internal cyclone is inserted into the above dust container, and a 
sealing component made of a flexible material, on whose intemal circumference plural 
ring-shaped upward walls are arranged so as to hold the lower portion of the intemal 
cyclone at the above insertion, is arranged as means for keeping airtightness between 
both the cyclones. 

[Fourth Design] 

The fourth design has the above first design in the main portion thereof, and is 
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characterized by that further a block wall is arranged concentrically inbetween the 
internal wall of the above socket and the external wall of the above internal cyclone, 
thereby space entangled by the above two is formed, and the upper portion of the space 
is interconnected via an air stream pass to the top of the internal cyclone, while the 
lower end of the above block wall is converged toward the external wall of the internal 
cyclone, thereby the lower end of the space is closed, and many ventilation holes are 
made in the external circumference of the above block wall. 

[Fifth Design] 

The fifth design has the above first design in the main portion thereof, and is 
characterized by that fiirther a cylindrical dust container whose diameter is made 
smaller from the halfway thereof toward the top thereof is inserted into the above 
external cyclone so that the bottom thereof should be airtight to the bottom of the 
external cyclone, and when the external cyclone is engagedly inserted into the socket, 
the open bottom of the internal cyclone is inserted into the above dust container, and at 
the above insertion, a dust noiu-etum component of a skirt shape expanding conically is 
inserted into the lower portion of the internal cyclone. 

[Actions] 

The actions of the above designs under the present application are described 
respectively hereinafter. 

[Action of the First Design] 

According to the first design, wherein a socket into which an external cyclone 
is to be inserted is hingedly interconnected with a base, it is possible to be attached or 
detached the cyclone by only inclining the socket pivotedly, fiirther, in this case, since 
the socket fiinctions as an air stream pass to the external cyclone, the external cyclone is 
closely fixed to the socket by suction during operation, therefore, there is no n^ed to 
arrange any special fixing means such as screwing or the similar. 

[Action of the Second Design] 

According to the second design, the locking mechanism of a cleaner nozzle 
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upright on a base functions as the locking mechanism of a pivoting socket. 
[Action of the Third Design] 

According to the third design, wherein a sealing component made of a flexible 
material, on whose internal circumference plural ring-shaped upward walls are arranged 
so as to hold the lower portion of an internal cyclone, is arranged inbetween a dust 
container of an internal cyclone and the internal cyclone, consequently, when the 
internal cyclone of an inverted conical shape is inserted into the sealing component, the 
internal cyclone spreads out the circumferential walls one after another, and in 
combination with elasticity thereof, secure airtightness is obtained. 

[Action of the Fourth Design] 

According to the fourth design, wherein space between the external wall of an 
internal cyclone and a block wall forms part of an air stream pass from an external 
cyclone to the internal cyclone, further the lower end of the block wall is converged 
toward the external wall of the internal cyclone, and many ventilation holes are made in 
the external circumference of the block wall, thereby these ventilation holes function as 
a sidewordly opening filter, and the inlet of the air stream pass which conventionally 
enabled to have only a cross sectional area may be increased, moreover, the flow of air 
to this air stream pass is bent once from longitudinal direction to lateral direction, as a 
consequence, it is possible to prevent dust from being sucked. 

[Action of the Fifth Design] 

According to the fifth design, wherein a dust nonreturn component of a skirt 
shape expanding conically is inserted into the lower portion of an internal cyclone, dust 
is apt to drop in the expanding direction of the dust nonreturn component, however dust 
that once drops is prevented from getting back by the lower end of the expanded dust 
nonreturn component, consequently, dust nonreturn effect is attained. 

[Description of Preferred Embodiment] 

The design is illustrated hereinafter in more details by reference to the 
following referential example and preferred embodiment wherein. 
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For convenience of explanation, a vacuum cleaner wherein all the above 
designs are embodied is used as a referential example. 

This vacuum cleaner is an upright vacuum cleaner comprising an external 
cyclone of a cylindrical shape with a bottom, and an internal cyclone of an inverted 
conical shape to be contained in the above external cyclone, and having a pass from a 
dust suction air stream inlet to the tangential direction of the top of the above external 
cyclone, a pass from the above external cyclone to the tangential direction of the top of 
the above internal cyclone, and a pass from the above internal cyclone to a suction fan 
device. 

In the figures, the code 1 is a base of the vacuum cleaner, and a suction fan 
device 20 is contained in the inside thereof, and a pair of wheels 25 is arranged at the 
outside thereof, while at the front of the vacuum cleaner, a cleaner head 2 is pivotedly 
interconnected, and an air stream inlet 2a with a rolling brush 3 is opened in the lower 
portion of the cleaner head. 

From both the flat sides of the base 1 , a pair of posts 4a and 4b are arranged 
upright, and a socket 5 is pivotedly intercoimected inbetween these posts 4a and 4b. 

To the socket 5, an internal cyclone 10 of an inverted conical shape whose 
bottom end is opened is already suspended via a packing 1 1, and further a cylindrical 
component 12 is suspended from the socket via the packing 1 1 so as to entangle the 
internal cyclone, and into the bottom end of the cylindrical component, a cylindrical 
component 14 wherein many ventilation holes are made in the external circumference 
thereof and the end thereof is converged so as to contact the extemal circumference of 
the internal cyclone 10 is inserted. (Refer to Fig, 4 and Fig. 6.) 

In the figure, the code 6 is an extemal cyclone, which is inserted via a packing 
8 inbetween the socket and the upper surface of the base 1 when the above socket 5 is 
set upright. (Refer to Fig. 8.) 

By the way, in the present preferred embodiment, so as to make secure the 
above insertion, a hook 1 a that freely rises and falls is arranged on the base 1 , ^nd the 
hook is engaged with the engaging step portion 6a arranged in the extemal cyclone 6, 
thereby the extemal cyclone is prevented from coming out. (Refer to Fig. 3.) 

The extemal cyclone 6 is stmctured by a vertical cylinder with a hand grip at 
one end thereof, and in the present embodiment, the extemal cyclone is made of a 
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transparent material for easy recognition of dust accumulated in the inside thereof. 

And, into the bottom of the external cyclone 6, inserted via a packing 8 is a 
dust container 7 that is interconnected with the internal cyclone 10 and contains dust 
separated by the internal cyclone. 

The bottom of the dust container 7 is made into a seat 7a so as to fit the internal 
diameter of the external cyclone 6, while the upper portion thereof from the seat is made 
into a cylinder 7b with smaller diameter, and to the end thereof, connected is a sealing 
component 9 for securing airtightness with the internal cyclone 10 to be inserted therein. 
(Refer to Fig. 4.) 

The sealing component 9 is made of an elastic material, for example, rubber, 
into a cylindrical shape, and on the internal circumference thereof, plural ring-shaped 
upward walls 9a (4 lines in the present preferred embodiment) are arranged so as to hold 
the lower portion of the internal cyclone 10, while on the lower end thereof, a 
ring-shaped slot 9b into which the upper end of the dust container 7 is to be inserted is 
arranged. 

By the way, the code 15 in the figure represents a dust nonreturn component, 
which is structured into a skirt shape expanding conically, and is placed onto the above 
sealing component 9, and also is inserted into the external surface of the internal 
cyclone 10. 

In the structure mentioned above, suction air stream passes are securely 
configured as described hereinafter. (Refer to Fig. 10.) 

First, the post 4a is made hallow, and the bottom end of the post is 
interconnected with the cleaner head 2 of the base 1, further the top end of the post is 
interconnected via a connection hose 17 to the tangential direction in the socket 5, 
thereby an air stream pass fi-om the cleaner head 2 to the external cyclone 6 is secured. 

Then, the above cylindrical components 12 and 14 as a block wall entangle a 
part of the internal cyclone 10, as a consequence, space 16 entangled by this block wall. 

Accordingly, since this space 16 is interconnected with the inside of tlje 
external cyclone 6 by ventilation holes 14a made in the cylindrical component 14, this 
space is interconnected via a connection hose 18 to the tangential direction in the inside 
of the internal cyclone 10, thereby an air stream pass from the external cyclone 6 to the 
internal cyclone 10 is secured. 
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Finally, the other post 4b is made hallow, and the top end of the post is 
interconnected via a connection hose 19 to the inside of the internal cyclone 5, further 
the bottom end of the post is intercomiected with the air stream pass to the suction fan 
device 20 of the base 1 , thereby an air stream pass from the internal cyclone 1 0 to the 
suction fan device 20 is secured. 

By means of the series of the above air stream passes, air containing dust 
sucked via the suction air stream inlet 2a of the cleaner head 2 is sucked via the post 4a 
and the connection hose 17 to the tangential direction of the inside of the external 
cyclone 6, wherein whirling movement is made, thereby coarse dust is removed and 
accumulated, and further air is sucked via the space 16 and the connection hose 18 to 
the tangential direction of the inside of the internal cyclone 10, wherein whirling 
movement at higher speed is carried out, thereby fine dust and particles are removed 
and accumulated, and thereby only clean air is exhausted via the connection hose 19 and 
the post 4b by the suction fan device 20. 

By the way, the code 23 in the figure is another cleaner nozzle different from 
the above cleaner head 2. 

This cleaner nozzle 23 is interconnected to the suction fan device 20 by the 
hose 2 1 arranged at the rear end of the base 1 , and air stream passes are selectively 
switched over at necessity between this cleaner nozzle and the above cleaner head 2. 

The description about this switching mechanism does not related to the point of 
the present design and therefore is omitted herein, while one example thereof is to be 
seen in the above two publicly known documents as well as others, for instance, Patent 
Publication (Examined) No.62-55416, Patent Publication (Unexamined) No.55-141227, 
and so forth. 

In the cleaner nozzle 23, the front end thereof is opened as a suction air stream 
inlet 23a, and at the rear end thereof, a pipe 22 that freely slides in a hose 21 is arranged 
(Refer to Fig. 7.), and the end of the pipe may be inserted into the base 1 , thereby when 
the suction air stream inlet is switched to the cleaner head 2 side, the pipe is contained 
in the hose 21 and inserted into and fixed to the base upright, and at this moment, the 
cleaner nozzle 23 functions also as a handle to guide the vacuum cleaner. 

The code 24 in the figure is a clip for fixing the above cleaner nozzle 23 in 
upright status to the socket 5 and at the same time fixing the socket upright. (Refer to 
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Fig. 2.) 

The clip 24 may move vertically and is always energized upward, and forms a 
jaw between a hook portion 23a arranged at the cleaner nozzle 23 and a hook portion 
24a arranged at the clip, and by means of this jaw, the clip pinches a protrusion 5a 
arranged at the socket 5. 

[Effects of the Design] 

The effects peculiar to the respective designs explained above are described 
hereinafter. 

[Effect of the First Design] 

The cyclone may be detached and attached only by inclining the socket in the 
pivoted direction thereof, it becomes extremely easy to collect dust, and also 
maintenance may be carried out in simple and easy manners. 

As previously mentioned in the action thereof, the socket is closely fixed, there 
is no need to arrange any special fixing means such as screwing or the similar, and in 
combination with the above effect, it becomes easy to detach or attach the cyclone. 

[Effect of the Second Design] 

The locking mechanism of the cleaner nozzle upright on the base functions as 
the locking mechanism of the pivoting socket, as a consequence, it is possible to make a 
vacuum cleaner with a smaller number of parts. 

[Effect of the Third Design] 

As previously mentioned in the action thereof, when the internal cyclone of an 
inverted conical shape is inserted into the sealing component, the internal cyclone 
spreads out the circumferential walls one after another, and in combination with 
elasticity thereof, secure airtightness is obtained, as a consequence, it is possible to 
separate the internal cyclone from the dust container, and further it becomes extremely 
easy to collect dust, and also maintenance may be carried out in simple and easy 
manners. 
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[Effect of the Fourth Design] 

As previously mentioned in the action thereof, many ventilation holes are made 
in the external circumference of the block wall, thereby these ventilation holes function 
as a sidewordly opening filter, and the inlet of the air stream pass which conventionally 
enabled to have only a cross sectional area may be increased, moreover, the flow of air 
to this air stream pass is bent once from longitudinal direction to lateral direction, as a 
consequence, it is possible to prevent dust from being sucked, which is effective against 
especially long hairs of pets and the like, and it is possible to prevent dust clogging from 
occurring. 

[Effect of the Fifth Design] 

As previously mentioned in the action thereof, by means of the dust nonreturn 
component, dust is prevented from returning, as a result, dust is always accumulated at 
the bottom of the external cyclone, and it is prevented dust from coming out at 
removing the extemal cyclone. 

4. Brief Description of the Drawings 

Fig. 1 is a partially cut side view of a cyclonic upright vacuum cleaner 
according to the present design. Fig, 2 is an enlarged side view of a cleaner nozzle 
thereof. Fig. 3 is an enlarged cross sectional view of the base thereof and the extemal 
cyclone portion. Fig. 4 is an exploded perspective view of the above cyclone portion. 
Fig. 5 is an enlarged cross sectional view of the sealing component thereof. Fig. 6 is an 
enlarged side view of the cylindrical component thereof. Fig. 7 is a side view showing a 
status wherein the above cleaner nozzle is detached and expanded. Fig. 8 is a 
perspective view showing a status wherein the above extemal cyclone is detached and 
attached. Fig. 9 is a front view of the above vacuum cleaner. Fig. 10 is a cross sectional 
view without details to show the concept of air stream passes inside of the above 
vacuum cleaner. 

[Description of Codes] 

1 Base 

2 Cleemer bead 
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